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$(P_{n}(z))_{n=0}^{\infty}$ : .. $n\geq 0$ $\deg(P_{n}(z))=n$ .. $L:K[z]arrow K$ . $n\geq 0$
$L[z^{\ell}P_{n}(z)]\{\begin{array}{l}=0, 0\leq\ell\leq n-1,\neq 0, \ell=n\end{array}$ (1)
.
.. $n\geq 0$ $P_{n}(z)$ 1 .





$L[z^{p}]=- \sum_{k=0}^{t-1}p_{\ell,k}L[z^{k}]$ , $\ell\geq 1$ where $P_{p}(z)=z^{\ell}+ \sum_{k=0}^{\ell-1}$ P $k^{Z^{k}}$
(2)
, $0$ - $n\geq 0$ $L$ Hankel
$H_{n}=\det\{\begin{array}{llll}m_{0} m_{1} \cdots m_{n-1}m_{1} m_{2} \cdots m_{n}| | |m_{n-1} m_{n} \cdots m_{2n-2}\end{array}\}$ where $m_{\ell}=L[z^{\ell}|$
. $L$ : $K[z|arrow K$ , (1)
$(P_{n}(z))_{n=0}^{\infty}$ ,
$P_{n}(z)=(H_{n})arrow 1\det[_{m_{n-1}}m_{1}m_{1^{0}}$ $m_{n}m_{1}m_{2}z$ $m_{2narrow 1}m_{n+1}m_{n}z^{n}:]$ where $m$ $=L[z$ $]$ (3)
. $(P_{n}(z))_{\mathfrak{n}=0}^{\infty}$ $L$ , (2)
(3) .
Favard : $(P_{n}(z))_{n=0}^{\infty}$
$P_{0}(z)=1$ , $P_{1}(z)=z-c_{0}$ ,
where $b_{n}\neq 0$ (4)
$P_{n+1}(z)=(z-c_{n})P_{n}(z)-b_{n}P_{n-1}(z)$ , $n\geq 1$
. $b_{n},$ $c_{\eta}$
$b_{1}=-p_{2.0}-c_{1}p_{1,0}$ , $c_{0}=-p_{1,0}$
$b_{n+1}=p_{n+1.n-1}-p_{n+2,n}-c_{n+1}p_{n+1,\mathfrak{n}}$ , $c_{n}=p_{n.n-1}-p_{n+1,n}$ , $n\geq 1$
where $P_{n}(z)=z^{n}+ \sum_{k=0}^{n-1}p_{n,k}z^{k}$ (5)
. (4) $(P_{n}(z))_{n=0}^{\infty}$ .
$(P_{n}(z))_{n=0}^{\infty}$ $((b_{n})_{n=1}^{\infty}, (c_{n})_{n=0}^{\infty})(b_{n}\neq 0)$ ,
(4) (5) .
: $L$ $((b_{n})_{n=1}^{\infty}, (c_{n})_{n=0}^{\infty})(b_{n}\neq 0)$
. (3) (5)
$b_{n}= \frac{H_{n+1}H_{n-1}}{H_{n}H_{n}}$ , $c_{11}= \frac{\tilde{H}_{n+1}}{H_{n+1}}-\frac{\tilde{H}_{n}}{H_{n}}$
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1: $G$ Motzkin ( 9).
. $\tilde{H}_{n}$ Hankel $H_{n}$ 1
$\tilde{H}_{n}=\det\{\begin{array}{lllll}m_{0} m_{1} .\cdot m_{n-2} m_{n}m_{1} m_{2} \cdots m_{narrow 1} m_{n+1}| | | |m_{n-1} m_{n} .\cdot m_{2n-3} m_{2n-1}\end{array}\}$ where $m_{\ell}=L[z^{\ell}|$




Stieltjes . Jacobi ($J$- )
$J(z)= \frac{1}{1-c_{0}z-\frac{b_{1}z^{2}}{1-c_{1^{7-\frac{b_{2}z^{2}}{1-c_{2\tilde{\sim}-}\underline{b_{3}z^{2}}}}}\sim}}$
$K[[z]]$ $(f(z)\in K[[z]|(f(0)\neq 0)$ $(f(z))^{-1}$ $1/f(z)$
). $b_{n},$ $c_{n}$ (4) . Stieltjes
Motzkin . $G$
$V(G)= \bigcup_{n=0}^{\infty}V_{n}$ , $V_{n}=\{(i,n);i\in \mathbb{Z}\}\subset \mathbb{R}^{2}$
$U_{n}=\{((i, n), (i+1, n+1))\in V_{n}xV_{n+1}\}$ ,
$E(G)= \bigcup_{n=0}^{\infty}U_{n}\cup\bigcup_{r\iota=1}^{\infty}D_{n}\cup\bigcup_{n=0}^{\infty}H_{n}$ ,
$D_{n}=\{((i, n), (i+1, n-1))\in V_{n}xV_{n-1}\}$ ,
$H_{n}=\{((i, n), (i+1, n))\in V_{n}\cross V_{n}\}$
. $G$ Motzbn ( 1 ). $U_{n}$ . $D_{n},$ $H_{n}$
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$(uparrow diagonal$ edge$)$ , (down-diagonal edge),
(horizontal edge) . Motzkin $\pi$ $\ell(\pi)$
$\ell(\pi)=i’-i$ if $\pi$ goes from $(i,j)$ to $(i’,j’)$
. $(x-$ $)$ . $(0,0)$
$(\ell, 0)$ $\ell$ Motzkin $\Lambda\prime 1_{\ell}$ . Motzkin . $G$
(4)
$w(e)=\{\begin{array}{ll}1, e\in U_{n},b_{n}, e\in D_{n},c_{\eta}, e\in H_{n}\end{array}$ (6a)
. Motzkin $\pi$ $w(\pi)$
$w( \pi)=\prod_{ein\pi}u(e)$ (6b)
. $\pi$ . 1 Motzkin
$b_{1}(b_{2})^{2}c_{0}(c_{1})^{2}$ . Motzkin $\Pi$ $w(\Pi)$
:
$w( \Pi)=\sum_{\pi\in\Pi}w(\pi)$ . (6c)
$K=\mathbb{Q}$ $b_{n}=c_{n}=1$ $w(Af\ell)=\#\Lambda fp$ Motzkin (OEIS [4] A001006 :
1, 1. 2, 4, 9. 21, 51, 127, . . ) .




$L[z^{\ell}]=w(M_{\ell})$ , $\ell\geq 0$ (7)












$K[z]$ $(\mathcal{P}_{n}(z))_{n=0}^{\infty}$ Lauoent . Laurent
.. $n\geq 0$ $\deg(\mathcal{P}_{n}(z))=n$ $\mathcal{P}_{n}(0)\neq 0$ .. $\mathcal{L}$ : $K\{z^{-1},$ $z]arrow K$ , $n\geq 0$
$\mathcal{L}[z^{-\ell}\mathcal{P}_{n}(z)]=\{\begin{array}{l}=0, 0\leq\ell\leq n-1,\neq 0. \ell=n\end{array}$
.
.
$n\geq 0$ $\mathcal{P}_{n}(z)$ 1 .. $\mathcal{L}[1]=1$ .
Laurent $(\mathcal{P}_{n}(z))_{n=0}^{\infty}$ 1- $\mathcal{L}$ .









$\mathcal{P}_{n}(z)=(T_{n}^{(0)})^{-1}\det\{\begin{array}{llll}\mu_{0} \mu_{1} \cdots \mu_{n}\mu_{-1} \mu_{0} \cdots \mu_{n-1}| | |\mu-n+1 \mu_{-n+2} \cdots \mu_{1}l z \cdots z^{n}\end{array}\}$ where $\mu_{\ell}=\mathcal{L}[z^{\ell}]$
.
Laurent Favard : $(\mathcal{P}_{n}(z))_{n=0}^{oc}$ Laurent
$\mathcal{P}_{0}(z)=1$ , $\mathcal{P}_{1}(z)=z-\gamma_{0}$ ,
where $\beta_{n},$ $\gamma_{n}\neq 0$ (8)
$\mathcal{P}_{n+1}(z)=(z-\gamma_{n})\mathcal{P}_{n}(z)-\beta_{n}z\mathcal{P}_{narrow 1}(z)$ , $n\geq 1$
. $(\mathcal{P}_{n}(z))_{n=0}^{\infty}$ Laurent
. Laurent $(\mathcal{P}_{n}(z))_{n=0}^{\infty}$ $((\beta_{n})_{n=1}^{\infty}, (\gamma_{n})_{n=0}^{\infty})$
$(\beta_{n},\gamma_{n}\neq 0)$ .
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, 1- $\mathcal{L}$ $((\beta_{n})_{n=1}^{\infty}, (\gamma_{n})_{n=0}^{\infty})(\beta_{n}, \gamma_{n}\neq 0)$
.












$K[[z]]$ . $\beta_{n},$ $\gamma_{n}$ Laurent (8) .
$T^{-}(z^{-1})$ $T^{+}(z)$ . $\mathcal{G}$
$V( \mathcal{G})=\bigcup_{n=0}^{\infty}\mathcal{V}_{n}$ , $\mathcal{V}_{n}=\{(2i+n, n);i\in \mathbb{Z}\}\subset \mathbb{R}^{2}$
$E( \mathcal{G})=\bigcup_{n=0}^{\infty}\mathcal{U}_{n}\cup\bigcup_{n=1}^{\infty}\mathcal{D}_{n}\cup\bigcup_{n=0}^{\infty}\mathcal{H}_{n}$,
$\mathcal{U}_{n}=\{((i, n), (i+1, n+1))\in \mathcal{V}_{n}xV_{n+1}\}$ ,
$\mathcal{D}_{n}=\{((i, n), (i+1, n-1))\in \mathcal{V}_{n}x\mathcal{V}_{n-1}\}$ ,
$\mathcal{H}_{n}=\{((i, n), (i+2, n))\in V_{n}xV_{n}\}$
. $\mathcal{G}$ Schr\"oder ( 2 ) . $\mathcal{U}_{n},$ $\mathcal{D}_{n},$ $\mathcal{H}_{n}$
(up-diagonal edge) , (down-diagonal edge),
(horizontal edge) . Schr\"oder $\pi$ $\ell(\pi)$
$\ell(\pi)=\frac{1}{2}(i’-i)$ if $\pi$ goes from $(i,j)$ to $(i’,j’)$
178
2: $\mathcal{G}$ Schr\"oder ( 9).
. $(0,0)$ $(2P, 0)$ $\ell$ Schr\"oder $s_{p}$
. Schr\"oder . $\mathcal{G}$
$\omega_{-}(q)=\{\begin{array}{ll}(\gamma_{n})^{-1}, q\in V_{n},1, q\in \mathcal{U}_{n},\beta_{n}, q\in \mathcal{D}_{n},1, q\in \mathcal{H}_{n},\end{array}$
$\omega_{+}(q)=\{\begin{array}{ll}1, q\in V_{n},1, q\in \mathcal{U}_{n},\beta_{n}, q\in D_{n},\gamma_{n}, q\in \mathcal{H}_{n}\end{array}$ (lla)











. $K=\mathbb{Q}$ $\beta_{n}=\gamma_{n}=1$ $w^{\pm}(Sp)=\# S\ell$ large Schr\"oder (OEIS[4]
A006318 :1,2,6,22,90,394, 1806,8558, $\ldots$ ) .
2. Schr\"oder $\omega_{-}(S_{\ell})$ (resp. $\omega_{+}(S\ell)$)
$\sum_{\ell=0}^{\infty}\omega_{-}(s_{p})z^{-\ell-1}$ $(resp. \sum_{\ell=0}^{\infty}\omega_{+}(S_{\ell})z^{\ell})$
$K[[z^{-1}]|$ $T$- $-\mathcal{T}^{arrow}(z^{-1})$ (resp. K$[[z]]$ $\mathcal{T}^{+}(z)$ )
.
$\mathcal{L}$ Schr\"oder
$\mathcal{L}[z^{\ell}]=\{\begin{array}{ll}\omega_{-}(S_{-\ell-1}), \ell\leq-1,\omega_{+}(S_{\ell}), \ell\geq 0\end{array}$ (12)
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. , $\mathcal{L}[z^{arrow\ell-1}\}$ $\mathcal{L}[z^{p}](\ell\geq 0)$ $(0,0)$







(12) (9) , Laurent $((\beta_{n})_{n=1}^{\infty}, (\gamma_{n})_{n=0}^{\infty})(\beta_{n},$ $\gamma_{n}\neq$






$Q$ Motzkin $w^{(}$’ , (6) $u$’ $w^{(}$’ , $b_{n}$ $b_{n}^{Q}$ ,
$c_{n}$
$c_{n}^{\circ}$ . Schr\"oder $\omega^{Q}$ $\omega_{+}^{Q}$ ,
(11) $\omega_{-}$ $\omega^{Q}$ , $\omega+$ $\omega_{+}^{Q}$ , $\beta_{n}$ $\beta_{n}^{Q}$ , $\gamma_{n}$ $\gamma_{n}^{Q}$
.
3.1
Christoffel [6] . $(P_{n}(z))_{n=0}^{\infty}$ ,
$0$- $L,$ $((b_{n})_{n=1}^{\infty}, (c_{n})_{n=0}^{oe})$ .
$(P_{n}(z))_{n=0}^{\infty}$
$P_{n}(z)= \frac{P_{n+1}(z)-A_{n}P_{n}(z)}{z-\lambda}$ wnere $\lambda\in K$ s.t. $P_{n}(\lambda)\neq 0$ and $A_{n}= \frac{P_{n+1}(\lambda)}{P_{n}(\lambda)}$ (13)
$(\overline{P}_{n}(z))_{n=0}^{\infty}$ . Christoffel












(15) $((b_{n})_{n=1}^{\infty}, (c_{n})_{1\iota=0}^{\infty})$ $((\overline{b}_{n})_{n=1}^{\infty}, (\overline{c}_{n})_{n=0}^{\infty})$ ,




$\vec{w}(M_{p})=\frac{u1(M_{p+1})-\lambda w(\Lambda f_{\ell})}{w(M_{1})-\lambda}$ , $\ell\geq 0$ (16)
. Motzkin (15) (16)
. ,
$\lambda=0$ Viennot $[8|$ .
4. Schr\"oder $\beta_{n},$ $\gamma_{n}$ Motzknn $b_{n},c_{n}$
$\beta_{2n-1}\beta_{2n}=b_{n}$ , $\beta_{2n}+\beta_{2n+1}+\gamma_{2n}^{}=c_{n}$ , $\gamma_{n}=\lambda$ (17)
. $\beta_{0}=0$ $\lambda$ (13) . $\ell\geq 0$
$\omega_{+}(S_{\ell}^{NO})=w(Af_{\ell})$ (18)
. $S_{\ell}^{NO}$ Schr\"oder
$S_{\ell}^{NO}=\{\pi\in S_{p};\pi$ contains no horizontal edges in $\bigcup_{n=0}^{\infty}H_{2n+1}\}$ .
. (17) $\beta_{n},\gamma_{n}$
$\beta_{2n-1}=-A_{n-1}$ , $\beta_{2n}=b_{n}(A_{n-1})^{-1}$ , $\gamma_{n}=\lambda$
. $f$ : $S_{\ell}^{NO}arrow M_{\ell}$ : $S_{\ell}^{NO}$ $\pi$ $(2i, 2j)$
$(2\ell, 0)$ , $A’I_{\ell}$ $f(\pi)$ $(i,j)$ $(\ell, 0)$
.. $\pi=((2\ell, 0))((2i, 2j)=(2\ell, 0))$ , $f(\pi)=((l, 0))$ .. $\pi=((2i, 2j), (2i+1,2j+1), (2i+2,2j+2))\pi’$ , $f(\pi)=$
$((i,j), (i+1,j+1))f(\pi’)$ .
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3: : $f:S_{p}^{NO}arrow M_{\ell}$ .
. $\pi=((2i, 2j), (2i+1,2j-1), (2i+2,2j-2))\pi’$ , $f(\pi)=$
$((i,j).(i+1,j-1))f(\pi’)$ .. $\pi=((2i, 2j), (2i+1,2j\pm 1), (2i+2,2j))\pi’$ ,
$\pi=((2i, 2j), (2i+2,2j))\pi’$ . $f(\pi)=((i,j), (i+1,j))f(\pi’)$ .
3 . (6a), $(11a)$ (17) . Motzkin
$\pi\in M\ell$
$\omega_{+}(f^{-1}(\pi))=w(\pi)$
. $\pi\in M_{p}$ (18) .
5. Schr\"oder $\beta_{n},$ $\gamma_{n}$




$S_{\ell}^{NE}=\{\pi\in S_{\ell};\pi$ contains no honzontal edges in $\bigcup_{n=0}^{\infty}H_{2n}\}$ .
. Schr\"oder $S_{\ell+1}^{NO\nearrow}$
$s_{e+\iota}^{NO\nearrow}=\{\pi\in S_{\ell+1}^{NO};\pi$ starts by the up-diagonal edge $((0,0), (1,1))\in U_{0}\}$
. (lla)
$\omega_{+}(s_{\ell+1}^{NO\nearrow)=\omega_{+}(S_{\ell+1}^{NO})-\lambda\omega_{+}(S_{\ell}^{NO})}$ (21)
. $g$ : $S_{\ell+1}^{NO\nearrow}arrow S_{p+1}^{NE}$ : $S_{\ell+1}^{NO\nearrow}$ $\pi$ $(i,j)$ $(2\ell+2,0)$
, $S_{\ell+1}^{NE}$ $g(\pi)$ $(i,j)$ $(2\ell+2,0)$
.
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4: : $g$ : $S_{\ell+1}^{NO\nearrow}arrow S_{\ell+1}^{NE}$ .
. $\pi=((2\ell+2,0))((i,j)=(2\ell+2,0))$ , $g(\pi)=((2\ell+2,0))$




$\pi=((i.j), (i+1,j-1), (i+3,j-1))\pi’$ - , $g(\pi)=((i,j),$ $(i+$
$2,j))g(((i+2.j).(i+3,j-1))\pi’)$ .. , $\pi=((i.j), (i’.j’))\pi’$ , $g(\pi)=((i,j), (i’,j’))g(\pi’)$ .




. (21) (20) .
6. Motz $n$ $\overline{b}_{r\iota},\overline{c}_{n}$ Schr\"oder $\beta_{n},\gamma_{n}$ (19)




. 4 . . Schr\"oder $S_{\ell,1,1}^{NE}$
$S_{p,1,1}^{NE}=\{\pi\in S;\pi$ goes from (1, 1) to $(2\ell+1,1)$ and contains no edges in $\bigcup_{n-0}^{\infty}H_{2n}\}$
. $h$ : $S_{\ell,1,1}^{NE}arrow Mp$ : $S_{\ell,1,1}^{NE}$ $\pi$ $(2i+1,2j+1)$
$(2\ell+1,1)$ , $M_{\ell}$ $h(\pi)$ $(i,j)$ $(\ell,0)$
.
183
5: : $h$ : $S_{p}^{N_{1}E_{1}}arrow A/f_{\ell}$ .
. $\pi=((2\ell+1,1))((2i+1,2j+1)=(2\ell+1,1))$ , $h(\pi)=((2\ell+1,1))$
.
$\pi=((2i+1,2j+1), (2i+2,2j+2), (2i+3,2j+3))\pi’$ ,
$h(\pi)=((i,j), (i+1,j+1))h(\pi’)$ .
. $\pi=((2i+1,2j+1), (2i+2,2j)_{1}(2i+3.2j-1))\pi’$ , $h(\pi)=$
$((i,j), (i+1,j-1))h(\pi’)$ .. $\pi=((2i+1,2j+1), (2i+2,2j+2), (2i+3.2j+1))\pi’$ . $\pi=((2i+1,2j+1),$ $(2i+2,2j),$ $(2i+$
$3,2j+1))\pi’$ , $\pi=((2i+1,2j+1), (2i+3,2j+1))\pi’$
, $h(\pi)=((i,j), (i+1,j))h(\pi’)$ .
5 .
. (17) (22) Schr\"oder (15)
. (18), (20), (23) Schr\"oder (16) .




Christoffel . $(\mathcal{P}_{n}(z))_{n=0}^{\infty}$ Laurent ,
1- $\mathcal{L}$ . $((\beta_{n})_{n=1}^{\infty}, (\gamma_{n})_{n=0}^{\infty})(\beta_{n},\gamma_{n}\neq 0)$
. Laurent $(\mathcal{P}_{f1}(z))_{n=0}^{\infty}$
$\overline{\mathcal{P}}_{n}(z)=\frac{\mathcal{P}_{n}(z)-\mathcal{A}_{n}\mathcal{P}_{n}(z)}{z-\lambda}$ where q.t $- \frac{\mathcal{P}_{n+1}(\lambda)}{\mathcal{P}_{n}(\lambda)}$$\lambda\in K$ s.t. $\mathcal{P}_{n}(\lambda)\neq 0$ and $\mathcal{A}_{n}-$ (24)
$(\overline{\mathcal{P}}_{n}(z))_{n=0}^{\infty}$ , $\overline{P}(0)\neq 0$ Laurent
. Laurent Christoffel . $(\overline{\mathcal{P}}_{n}(z))_{:=0}^{\infty}$




$\overline{\beta}_{n}=\frac{\beta_{n+1}-A_{n}}{\beta_{n}-\mathcal{A}_{n-1}}\beta_{n}$ , $\overline{\gamma}_{n}=\frac{\gamma_{n+1}+A_{n+1}}{\gamma_{n}+\mathcal{A}_{n}}\gamma_{n}$ (26)
. (26) $((\beta_{n})_{n=1}^{\infty}, (\gamma_{n}’)_{n=0}^{\infty})$ $((\overline{\beta}_{n})_{n=1}^{\infty}, (\vec{\gamma}_{n})_{n=0}^{\infty})$ .
(26) [3].






, (24) $(\overline{\mathcal{P}}_{n}(z))_{n=0}^{\infty}$ Laurent
. , $((\beta_{n})_{n=1}^{\infty}, (\gamma_{n})_{n=0}^{\infty})$ $n\geq 0$
$\beta_{n+1}+\gamma_{n}\neq 0$
. Christoffel (24), (25) $\lambda=0$
$\overline{\mathcal{P}}_{n}(z)=z^{-1}(\mathcal{P}_{n+1}(z)-\mathcal{A}_{n}\mathcal{P}_{n}(z))$ where $\mathcal{A}_{n}=\frac{\mathcal{P}_{n+1}(0)}{\mathcal{P}_{n}(0)}$ ,
$\overline{\mathcal{L}}=\frac{z}{\mathcal{L}[z]}\mathcal{L}$ (27)
, (26) .
7. Lauoent Chnstoffel $(\lambda=0)$ ,
$((\beta_{n})_{n=1}^{\infty}, (\gamma_{n})_{n=0}^{\infty})$ $((\overline{\theta}_{n})_{n=1}^{\infty}, (\overline{\gamma}_{n})_{n=0}^{\infty})$
$\overline{\beta}_{n}=\frac{\beta_{n+1}+\gamma_{n}}{\beta_{\mathfrak{n}}+\gamma_{n-1}}\beta_{n}$ , $\overline{\gamma}_{n}=\frac{\beta_{n+1}+\gamma_{n}}{\beta_{n}+\gamma_{n-1}}\gamma_{n-1}$ (28)
. $\beta_{0}=0$ $\gamma_{-1}=1$ .
, 2 , 7 .
(12) . (27) Schr\"oder
$\overline{\omega}_{-}(S_{\ell+1})=\frac{\omega_{-}(S_{\ell})}{\omega_{+}(S_{1})}$ , $\ell\geq 0$ , (29a)
$\omega_{-}(S_{0})=\frac{\omega_{+}(S_{0})}{\omega_{+}(S_{1})}$ , (29b)
$\overline{\omega}_{+}(S_{\ell})=\frac{\omega_{+}(S_{\iota+1})}{\omega_{+}(S_{1})}$ , $\ell\geq 0$ (29c)
185
6: : $\varphi$ : $S_{\ell}arrow S_{\ell}^{NP}$ .
. Schr\"oder (28) (29)
. . [2]
. Schr\"oder $((i-1,j-1), (i,j), (i+1,j-1))$ $($resp. $((i-1,j+1),$ $(i,j),$ $(i+1,j+1)))$
$(i,j)$ (peak)(resp. (valley)) .
8. Schr\"oder $\beta_{n}^{NP},$ $\gamma_{n}^{NP}$ $\beta_{n},$ $\gamma_{n}$




$S_{\ell}^{NP}=$ { $\pi\in S_{\ell};\pi$ contains no peaks}.
. $\varphi$ : $S_{\ell}arrow S_{\ell}^{NP}$ : $S_{l}$ $\pi$ $(i,j)$ $(2\ell, 0)$
, $S_{\ell}^{NP}$ $\varphi(\pi)$ $(i,j)$ $(2\ell, 0)$ .. $\pi=((2\ell, 0))((i,j)=(2\ell, 0))$ , $\varphi(\pi)=((2\ell, 0))$ .. $\pi=((i, j), (i+1, j+1), (i+2,j))\pi’$ , $\varphi(\pi)=((i,j),$ $(i+$
$2,j))\varphi(\pi’)$ .
. , $\pi=((i,j), (i’,j’))\pi’$ . $\varphi(\pi)=((i,j), (i’,j’))\varphi(\pi’)$ .
6 . (lla) (30) . Schr\"oder $\pi\in S_{\ell}^{NP}$
$\omega_{+}^{NP}(\pi)=\omega_{+}(\varphi^{-1}(\pi))$
. $\pi\in S_{\ell}^{NP}$ (31) .
9. Schr\"oder $\beta_{n}^{N\vee},$ $\gamma_{n}^{NV}$ $\beta_{n}^{NP},$ $\gamma_{n}^{NP}(\gamma^{NP}\neq 0)$
$\beta_{n}^{NV}\gamma_{n-1}^{NV}=\beta_{n}^{NP}\gamma_{n}^{NP}$ , $\gamma_{n}^{NV}=\gamma_{n}^{NP}$ (32)
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7: : $\psi$ : $S_{\ell+1}^{NP}arrow S_{\ell}^{NV}$ .
. $\ell\geq 0$
$\omega_{+}^{NV}(S_{\ell}^{N\vee})=(\gamma_{0}^{NP})^{-1}\omega_{+}(S_{\ell+1}^{NP})$ (33)
. $S_{\ell}^{NV}$ Schr$\delta der$
$S_{p}^{NV}=$ {$\pi\in S_{\ell};\pi$ contains no valleys}.
. $\psi$ : $S_{\ell+1}^{NP}arrow S_{\ell}^{NV}$ : $S_{\ell+1}^{NP}$ $\pi$ $(i,j)$ $(2\ell+2,0)$
, $S_{\ell}^{NV}$ $\psi(\pi)$ $(i,j)$
$(2\ell,0)$ .. $\pi=((2\ell, 0), (2\ell+2,0))((i,j)=(2\ell, 0))$ , $\psi(\pi)=((2\ell, 0))$
.. $\pi=((i,j).(i+2,j), (i+3,j-1))\pi’$ , $\psi(\pi)=((i,j),$ $(i+$
$1,j-1))\psi(((i+1,j-1), (i+3,j-1))\pi’)$ .. , $\pi=((i,j), (i’,j’))\pi’$ , $\psi(\pi)=((i,j), (i’,j’))\psi(\pi’)$ .
7 . (lla), (32) . Schr\"oder $\pi\in S_{p_{+1}}^{NP}$
$\omega_{+}^{NV}(\psi(\pi))=(\gamma_{0}^{NP})^{-1}\omega_{+}^{NP}(\pi)$
. $\pi\in S_{p+1}^{NP}$ (33) .
10. Schr\"oder $\overline{\beta}_{n},\overline{\gamma}_{n}$ $\beta_{n}^{NV},$ $\gamma_{n}^{NV}$




. 8 . $\rho$ : $S_{\ell}arrow S_{\ell}^{NV}$ : $S_{\ell}$
$\pi$ $(i,j)$ $(2\ell, 0)$ , $S_{\ell}^{NV}$ $\rho(\pi)$ $(i,j)$
$(2\ell, 0)$ .
187
8: : $\rho$ : $S_{\ell}arrow S_{\ell}^{NV}$ .
. $\pi=((2\ell, 0))((i,j)=(2\ell, 0))$ , $\rho(\pi)=((2\ell, 0))$ .. $\pi=((i,j), (i+1,j-1), (i+2,j))\pi’$ , $\rho(\pi)=((i,j),$ $(i+$
$2,j))\rho(\pi’)$ .. , $\pi=((i,j), (i’,j’))\pi’$ , $\rho(\pi)=((i,j), (i’,j’))\rho(\pi’)$ .
8 .
. (30), (32), (34) $\beta_{n}^{NP},$ $\gamma_{n}^{NP}$ $\beta_{n}^{NV},\gamma_{n}^{NV}$
(28) . (31), (33), (35) (29c) . (28)
(29c) . (28) (29a) .
(28) (29b) . , Schr\"oder
(28) (29) . 7 .
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